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1.

1.1.

1.2.

1.3

SCOPE

This test method covers the determination of asphalt binder content of hot-mix asphalt (HMA)
mixtures by ignition at temperatures that reach the flashpoint of the binder in a furnace. The means
of sample heating may be the convection method or the direct infrared (IR) irradiation method.
The aggregate remaining after burning can be used for sieve analysis using T 30.

The values in metric units are to be regarded as the standard.

This standard may involve hazardous materials, operations, and equipment. This standard does
not purport to address all of the safety problems associated with its use. It is the responsibility of
the user of this standard to consult and establish appropriate safety and health practices and
determine the applicability of regulatory limitations prior to use.

2.1,

2.2,

REFERENCED DOCUMENTS

AASHTO Standards:

M 231, Weighing Devices Used in the Testing of Materials

R 35, Superpave Volumetric Design for Hot Mix Asphalt (HMA) *
T 2, Sampling of Aggregates

T 30, Mechanical Analysis of Extracted Aggregate

T 40, Sampling Bituminous Materials

T 248, Reducing Samples of Aggregate to Testing Size
T 328, Reducing Samples of Hot Mix Asphalt to Testing Size «
T 329, Moisture Content of Hot Mix Asphalt (HMA) by Oven Method

Other Document:
B Manufacturer’s Instruction Manual

3.1.

SUMMARY OF TEST METHOD

The asphalt binder in the paving mixture is ignited using the furnace equipment applicable to the
particular method. This procedure covers two methods. Method A requires an ignition furnace
with an internal balance. Method B requires an ignition furnace with an external balance.
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3.2.

The asphalt binder content is calculated as the difference between the initial mass of the HMA and
the mass of the residual aggregate, with adjustments for an asphalt binder correction factor and the
moisture content. The asphalt binder content is expressed as a mass percent of the moisture-free
mixture._This method may be affected by the type of aggregate in the mixture. Accordingly, to
optimize accuracy, correction factors for asphalt binder and aggregate will be established with the
testing of a set of correction factor specimens for each type of HMA. Correction factors must be
established before any acceptance testing is completed.

4.1.

SIGNIFICANCE AND USE

This method can be used for quantitative determinations of asphalt binder content and gradation in
HMA mixtures and pavement samples for quality control, specification acceptance, and mixture
evaluation studies. This method does not require the use of solvents. Aggregate obtained by this
test method may be used for gradation analysis according to T 30.

APPARATUS

5.1.

_ - {Formatted: Bullets and Numbering J

- {Formatted: Bullets and Numbering ]

- == ‘{Formatted: Normal, No bullets or J

Ignition furnace — A forced air ignition furnace that heats the samples by either convection method* h

5.1.1.

or direct IR irradiation method. The convection-type furnace must be capable of maintaining the
temperature at 578°C (1072°F). The furnace chamber dimensions shall be adequate to
accommodate a sample size of 3500 g. The furnace door shall be equipped so that the door cannot
be opened during the ignition test. A method for reducing furnace emissions shall be provided.
The furnace shall be vented into a hood or to the outside and, when set up properly, shall have no
noticeable odors escaping into the laboratory. The furnace shall have a fan with capability to pull
air through the furnace to expedite the test and to reduce the escape of smoke into the laboratory.

For Method A the furnace shall also have an internal balance thermally isolated from the furnace

5.2.

chamber and accurate to 0.1 g. The balance shall be capable of weighing a 3500 g sample in
addition to the sample baskets. A data collection system will be included so that the weight can be
automatically determined and displayed during the test. The furnace shall have a built in computer
program to calculate change in mass of the sample baskets and provide for the input of a
correction factor for aggregate loss. The furnace shall provide a printed ticket with the initial
sample mass, sample mass loss, temperature compensation, correction factor, corrected asphalt
binder content (percent), test time, and test temperature. The furnace shall provide an audible
alarm and indicator light when the sample mass loss does not exceed 0.01 percent of the total
sample mass for three consecutive minutes. The furnace shall also allow the operator to change the
ending mass loss percentage to 0.02 percent.

Sample Basket Assembly — consisting of sample basket(s), catch pan, and an assembly guard to

5.2.1.

secure sample basket(s) to catch pan

Sample basket(s)—of appropriate size that allows the samples to be thinly spread and allows air to

5.2.2.

flow through and around the sample particles. Sets with two or more baskets shall be nested. The
sample shall be completely enclosed with screen mesh, perforated stainless steel plate, or other
suitable material.

Note 1—Screen mesh or other suitable material with maximum and minimum opening of
2.36 mm (No. 8) and 600 microns (No. 30), respectively, has been found to perform well.

Catch Pan—of sufficient size to hold the sample basket(s) so that aggregate particles and melting *

asphalt binder falling through the screen mesh are caught.
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5.3. Oven—capable of maintaining 125 + 5°C (257 + 9°F).

5.4. Balance—of sufficient capacity and conforming to the requirements of M 231, Class G 2.

5.5. Safety Equipment—safety glasses or face shield, dust mask, high temperature gloves, long sleeve
jacket, a heat resistant surface capable of withstanding 650°C (1202°F) and a protective cage
capable of surrounding the sample baskets during the cooling period.

- ‘[Formatted: Heading 2 ]

5.6. Miscellaneous Equipment—a pan larger than the sample basket(s) for transferring sample after
ignition, spatulas, bowls, and wire brushes.

- { Formatted: Bullets and Numbering ]

6. SAMPLING

Deleted: <#>Obtain samples of

7 aggregate in accordance with T 2.1
Ve - - Obtain samples of asphalt binder in
accordance with T 40.

B { Deleted: test specimen ]
//2// {Deleted: 248 ]

6.3. If the mixture is not sufficiently soft to separate with a spatula or trowel, place it in a large flat pan
in an oven at 125 * 5°C (257 + 9°F) until it is workable. Do not leave the sample in the oven for
an extended period of time._Excessive heating may cause detrimental effects such as asphalt drain - {Formaued; No underline ]
down or aging.

6.4. The size of the test sample shall be governed by the nominal maximum aggregate size of the HMA
and shall conform to the mass requirement shown in Table 1. When the mass of the sample - {Demed; test specimen

: . Lo OY T o T L L 2T ey S T T —— -~ | Deleted: test
tested, and the results appropriately combined for calculation of the asphalt binder content S~ { ceted =

(weighted average).,

A J

B ‘[ Deleted: specimen

" "~ Deleted: Specimen sizes shall not be
777777777777777777777777777777777777777777777777777777 . more than 500 g greater than the
“\\y [ minimum recommended specimen mass.

. Y {Deleted: 1 ]
Table 1—Mass Requirements N
\ {Deleted: ]
Nominal Minimum Maximum “ \{ -
. - S Formatted: Body Text ]
Maximum, Aggregate, Mass,of Mass of N
i m@Gn  Sample a  Sample a T T T T T T TTTTT e F Tabl
Size, mm_(in) ample,g ~ Sample,g RN \{ ormatted Table ]
4.75 (No. 4) 1200 1700 NN ‘[Deleted: . ]
AY \
9.5 (3/8) 1200 1700 '\ {Deleted: . ]
125(1/2) 1500 2000 o
19.0(3/4) 2000 2500 \{ Deleted: )
25.0.(1) 3000 3500 { Deleted: Specimen ]
37.5(11/2) 4000 4500

* Nominal Maximum Aggregate Size- one sieve size larger than the first sieve to retain more than 10 percent. T { Formatted: Font: 10 pt )
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TEST METHOD A — INTERNAL BALANCE,

Deleted:

1

/
/

APPARATUS

\\& N ‘[Deleted 1

\\\ {Formatted A Title

|
=
)
.21

\\ {Deleted <#>aggregate
I8 -IZEST J:iRQfoEfDURfEfo 7777777777777777777777777777777777777777 - { Deleted: <#> that require a larg
71 Test Initiat \ {Deleted <#> (such as dolomite) ]
A. est Initiation
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ " \\ { Formatted: Bullets and Numbering ]

7.1.1. For the convection-type furnace, preheat the ignition furnace to 538°C (1000°F) or as determined, {De'eted <#>. Option 2 desigl_ 3] |
by the correction factor process in “Annex.”, Manually record the furnace temperature (set point) \\ {Deleted <#>Ignition fumace—{ﬂ[‘l]
prior to the initiation of the test if the furnace does not record automatically. {Formatted Font: Not Italic ]

. . L . i ) {Deleted in Section 6.9.1 ]

7.1.2. For the IR direct irradiation-type furnace, use the same burn profile as used during the correction -

factor determination. {De'ewd' : )
_ { Deleted: a ]

7.2. Oven dry the HMA sample to constant mass_ according to T 329, or determine the moisture content _ - {Del eted: atatemperature of 107 _ 5]

of acompanion,samplgaccordingto 7,329, { e ]
\\\ Deleted: the

7.3. Enter into the ignition furnace or record the asphalt binder correction factor for the specific mix to \ W {De'eted: s ]

be tested, as determined by the correction factor process in “Annex.”>, \[Deleted: 110 ]

{ Deleted: or by other suitable methods ]

7.4. Determine and record the mass of the sample pasket assembly to the nearest 0.1g, ______ { Deleted: in Section 6, in the .gn(ﬁ
Deleted: Weigh

7.5. Prepare the sample as described in Section 6. Evenly distribute this sample in the sample basket(s) { cleted: Weig ]
that have been placed in the catch pan, taking care to keep the material away from the edges of the {De'eted: basket ]
basket. Use a spatula or trowel to level thesample. AN { Deleted: (s) and catch pan (with( ___[7] |

\\\ {Deleted: 5 ]

7.6. Determine and record the total mass of the sample,and sample pasket assembly to the nearest 0. 1q. {D o

——————————————————————————————————————————————————————— eleted: specimen ]
Calculate and record the initial mass of the sample, M, (total mass minus the mass of the sample \\\\ R -
basket assembly). \\\\ N % Deleted: Weigh %
\\ Deleted: ,

7.7. Input the initial mass of the sample M, in whole grams into the ignition furnace controller. Verify {Deleted: basket ]

that the correct mass has been entered. \\ \\\ {Daeted; (s), catch pan, and bas‘{ﬁ[s]
'\ | Deleted:

7.8. Open the chamber door, and gently place the sample pasket assembly, in the furnace. Carefully ) { eleted: specimen ]
position the sample basket assembly so it is not in contact with the furnace walls. Close the {De'ewd: J
chamber door, and verify that the sample mass (including the pasket assembly) displayed on the \\\ 3 {Deleted: specimen ]
furnace scale equals the total mass recorded in Section /.6 within 5 g. Differences greater than 5 NN {D cleted: specimen ]
g or failure of the furnace scale to stabilize may indicate that the sample pasket assembly,is \ \\\
contacting the furnace wall. o { Deleted: basket )

\ .
Note 3— Due to the extreme heat of the furnace, the operator should wear safety equipment - PN )
high temperature gloves, face shield, fire-retardant shop coat — when opening the door to load or \\ {Deletedi basket ]
unload the sample. y " {Demed; ©) ]
- ) o « \\{Deleted:B ]

7.9. Initiate the test by pressing the start/stop button. This will lock the sample chamber and start the {Deleted_ basket ]
combustion blower. Do not attempt to open the furnace door until the asphalt binder has been \ -
completed burned off. \ \{ Deleted: (s) are ]

\
Note 4—The furnace temperature will drop below the set point when the door is opened, but will " [ Formatted [1)
recover with the door closed and when ignition occurs. Sample ignition typically increases the “~_ | Formatted: Bullets and Numbering ]
temperature well above the set point, depending on sample size and asphalt binder content. A { Deleted: 5 J
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‘ 7.10.

Allow the test to continue until the stable light and audible stable indicator indicate the test is . - { Deleted: { ]
£omplete (the change in mass does not exceed 0.01 percent for three consecutive minutes). Press ="~ [ Formatted: Bullets and Numbering )
the start/stop button. This will unlock the sample chamber and cause the printer to print out the { - ]
test results. /| Deleted: 6
. . / Formatted: Outline numbered +

| Note 5—An ending mass loss percentage of 0.02 may be substituted when aggregate that 2| Level: 2 + Numubelring gtyle: 1,2,3,
exhibits an excessive amount of loss during ignition testing is used. The precision and bias /| ... + Start at: 1 + Alignment: Left +
statement was developed using 0.01 percent. Both precision and accuracy may be adversely /| Aligned at: 0 pt + Tab after: 72 pt
affected by using 0.02 percent. /) + Indent at: 72 pt

/) /{ Formatted: Normal ]
. <

7.11. Open the chamber door, remove the sample basket assembly, and place on a cooling plate or J/ {Formatted; Font: 10 pt ]
block. Place protective cage over the sample basket assembly and allow it to cool to room K /{ Formatted: Fort: 10 ot ]
temperature (approximately 30 minutes). ol : P

¢// /y {Formatted: Font: 10 pt ]
/7,7
2 / - -

7.12. Determine and record the total mass fter ignition of the sample and sample basket assembly to the - { Formatted: Font: 10 pt )
nearest 0.1g. Calculate and record the final mass of the sample, M, (total mass minus the mass of ./~ /{ Formatted: Bullets and Numbering ]
the sample basket assembly). / {Demmd: amois ]

/ // |

7.13. Use the corrected asphalt binder content (percent) from the printed ticket, if not corrected, subtract~ ,” - { peteted: wre )
the asphalt binder correction factor. If amoisture content has been determined, subtract the percent ./~ /{ Formatted: Strong Arial Bold ]
moisture from the asphalt binder content on the printed ticket, and report the resultant value as the K {Formatted; Note caption J
corrected asphalt binder content. /// { Deloted: ]

. . 7.7 .
5’}101‘?@_,—1&,59@aﬂt,b,'rldﬂ@ﬂt?'lt DPercentage can also be calculated using the formula from <7~ _ - Deleted: Open the chamber door,
Method B. -7 | remove the sample basket(s), and allow
et them to cool to room temperature
(approximately 30 minutes).{
TEST
TEST METHOD B — EXTERNAL BALANCE
/| Deleted: <#>APPARATUSY
/| <#>Ignition Furnace—A forced air
,/ ignition furnace, capable of maintaining
8. IEST J:iRQQfEfDURfEfo 77777777777777777777777777777777777777777 /\/\ . the temperature at 578°C (1072°{ ... [10]
\[Formatted: Bullets and Numbering ]

8.1. Preheat the ignition furnace to 538°C (1000°F) or as determined,, by the correction factor process - {Deleted: in ]

IN“AMNeXS, -—- ‘[Deleted: Section 6.9. ]
. . . Deleted: Oven dry the HMA s{

8.2. Oven dry the HMA sample to constant mass according to T 329, or determine the moisture content { Y . [11]

of a companion sample accordingtoT7329, e { Deleted: s )
oo ‘[Deleted: according to T 110 0" "12]

8.3. Record the asphalt binder correction factor for the specific mix to be tested as determined,by the - {Deleted: in ]

correction factor process in “Anpex.>, o {Deleted_ Section 6 ]

. _ | Deleted: Weigh
8.4. Determine and record the mass of the sample pasket assembly to the nearest 0.19,, e { Ll ]
”””””””””””” e \‘C\“[Deleted:basket ]

8.5. Prepare the sample as described in Section 8. Place the sample baskets in the catch pan. Evenly { Deteted: (s) and catch pan (wit”_fiz]
distribute the sample in the basket(s) taking care to keep the material away from the edges. - {Demed; 5 ]

P { Deleted: Weigh ]

8.6. Determine and record the total mass of the sample and sample basket assembly to the nearest 0.1g, _-~_ { Deleted: ]
Calculate and record the initial mass of the sample, M, (total mass minus the mass of the sample j?\\ N —
basket assembly). N \‘[ Deleted: basket ]

\\\t\\{ Deleted: (s), catch pan, and ba{"__ [14]

8.7. Burn the HMA sample in the furnace for at least 45 minutes. \\ {Deleted: specimen ]

\ AY
\\{ Deleted: W ]
{Deleted: specimen ]
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Note 7—The appropriate time for the initial burn of an HMA sample is dependent on the sample {Demed; 8

manual for guidelines.

- { Formatted: Bullets and Numbering

8.8. Remove the sample and sample basket assembly from the furnace after ignition, and allow it to
cool to approximately room temperature (at least 30 minutes).
P { Deleted: Weigh ]
8.9. Determine and record the massof the sample and sample basket assembly after ignition to the S {D leted: W ]
nearesto.lg. ) e
8.10. Place the sample_and sample basket assembly back into the furnace.
P { Deleted: A ]
8.11. Burn the sample for at least 15 minutes after the furnace reaches the set temperaturg, .~ { Deleted: , burn the sample for at least
15 minutes
8.12. Remove the sample and sample basket assembly from the furnace and allow it to cool to
approximately room temperature (at least 30 minutes).
P { Deleted: Weigh ]
8.13. LDetermine and record the mass,of the sample and sample basket assembly after ignition to the L ‘[Deleted' W ]
nearest0.19. i —
P { Deleted: these steps J
8.14. Repeat Sections 8.10 EhEO,U_QQ 8.13 until the change in measured mass after ignition doesnot Pag { Deleted: W, of the sample ]
exceed 0.01 percent of the initial sample massM;. { ]
”””””””””””””””””” X< ~ 7| Deleted:
Note 8—An ending mass loss percentage of 0.02 may be substituted when aggregate gxhibitsan 0~ { -
e e A e it A factine Btk mran P P R o b aduarcaly \ | Formatted: Font: Italic ]
excessive amount of loss during ignition testing, Both precision and accuracy may be adversely . "«
affected by using 0.02 percent. After the time required to obtain the specified mass loss has been \\Y N { Deleted: W ]
established for each mixture, repeated ynass determinations may not be necessary. O {Demed; 9 ]
. . Q\\ \ {Deleted: that ]
8.15. Calculate and record the final mass of the sample, M, (total mass minus the mass of the sample N —
= AR {Deleted. is used ]
basket assembly). , N
RN {Deleted: weights ]
+ N N N .
8.16. Calculate the asphalt binder content of the sample as follows: " N { Formatted: Bullets and Numbering ]
\
(M -M ) \ Deleted: Record the last value obtained
0 — i f _ _ for W, as the mass of the sample after
Pb 00 = |: vi X100:| CF MC (1) \\\ ignition.
1
—— -~ {Formatted: Bullets and Numbering ]
where "~ {
. Formatted: Lowered by 16 pt ]
Po =_ the measured (corrected) @SeraltPL”g‘irPQf_lte,ﬂlj ,,,,,,,,,,,,,,,,,,,, I { Formatted: Subscript ]
M = the total mass of the HMA sample prior to ignition, g;
Mg = the total mass of aggregate remaining after ignition, g; {Formatted: Bullets and Numbering ]
/
Ce = the asphalt binder correction factor, percent by mass of HMA /| Deleted: <#>Calculate the asphalt
sample; and /| binder content of the sample as follows:
- / /
= / We —W
MC = the moisture content of HMA sample. y | Acw = {( s A)xloo}—cF
s S
8.17. If moisture content has been determined per T 329, subtract the percent moisture from the asphalt * 1
binder percent, and report the resultant value as the corrected asphalt binder content (Py). ) where: |
- - T AC percent m
_ -] Deleted: If a moisture content has been
x - determined, subtract the percent moisture
N from the AC percent, and{
N report the resultant value as the corrected
\ | asphalt binder content.
{Formatted: Font color: Auto ]
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Deleted: 1

ALLOW THE SPECIMEN TO COOL
TO ROOM TEMPERATURE IN THE
SAMPLE BASKETS.

{Formatted: Bullets and Numbering ]

- {Deleted: A

1

Deleted: for units with internal
balances.

9. GRADATION

9.1. Empty the content; (;fitﬂeil;aglgetisiir;ta ; %Ie;tipeimi l;e}nzl Ee]réfh[ta ;:e;p}u}é ;I[rﬁe&ér;a[ US(; e; sirr;aili
wire sieve brush to ensure that any residual fines are removed from the baskets.

9.2 Perform the gradation analysis according to T 30.

10. REPORT

10.1. Report—the test method (A or B), corrected asphalt binder content, correction factor,
temperature compensation factor (if applicable), total percent loss, sample mass, moisture
content (if determined per T 329) and test temperature. If Method A is performed,attach the
original printed ticket to the report.,

11. PRECISION AND BIAS

11.1. Precision—Precision was determined in an NCAT round-robin study for surface mixes using Test

Method A. Precision has not yet been determined for Test Method B. (See Table 3.)

Table 3—Precision

Asphalt Acceptable Range of

Binder Standard Deviation, Two Test Results,

Content Percent Percent
Single-Operator Precision 0.04 0.11
Multi_laboratory Precision 0.06 0.17

Note 9—The precision estimates are based on four aggregate types, four replicates, and 12~ _ -~ {De'etEd: 10 ]
laboratories participating with zero laboratory results deleted as outlying observations. All four
aggregates were tested in surface mixes and had relatively low absorption values.
PR { Formatted: Bullets and Numbering ]
11.2. Bias—The bias for Test Methods A and B has not been determined.
_ -1 Formatted: A Title, Adjust space
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CORRECTION FACTORS

Formatted: Outline numbered +

Al. ASPHALT BINDER AND AGGREGATE

Al.1l. Asphalt binder content results may be affected by the type of aggregate in the mixture and by the
ignition furnace. Asphalt binder and aggregate correction factors must, therefore, be established

by testing a set of correction specimens for each Job Mix Formula (JMF) mix design. Correction
factor(s) must be determined before any acceptance testing is completed, and repeated each time

there is a change in the mix ingredients or design. Any changes greater than 5 percent in

stockpiled aggregate proportions should require a new correction factor.

Level: 1 + Start at: 1 + Alignment:
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72 pt + Indent at: 72 pt
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Al.1.1.

Asphalt binder correction factor: A correction factor must be established by testing a set of

Al.1.2.

correction specimens for each Job Mix Formula (JMF). Certain aggregate types may result in
unusually high correction factors (> 1.0 percent). Such mixes should be corrected and tested at a
lower temperature as described below. Each ignition furnace will have its own unique asphalt
binder correction factor determined in the location where testing will be performed.

Aqggregate correction factor: Due to potential aggregate breakdown during the ignition process, an

Al.1.2.1.

aggregate correction factor will be determined for each ignition furnace in the location where
testing will be performed, when the following conditions occur:

Aggregates that have a proven history of excessive breakdown, or

Al.1.2.2.

Aggregates from an unknown source.

A2.

CORRECTION FACTOR PROCEDURE

A2.1.

Obtain samples of aggregate in accordance with T 2.

A2.2.

Obtain samples of asphalt binder in accordance with T 40.

A2.3.

Note 10 — Include other additives that may be required by the JMF. -

A2.4.

Prepare an initial, or “butter,” mix at the design asphalt binder content. Mix and discard the butter . . {

mix prior to mixing any of the correction specimens to ensure accurate asphalt content.

Prepare two correction specimens at the JMF design asphalt binder content and gradation.

A2.5.

Aggregate used for correction specimens shall be sampled from material designated for use in
production. An additional “blank™ specimen shall be batched at the JMF gradation. Determine an
aggregate gradation in accordance with T 30 on the “blank’” specimen.

Place the freshly mixed specimens directly into the sample basket assembly. If specimens are

A2.6.

allowed to cool prior to placement in the sample basket assembly, the specimens must be dried to
constant mass according to T 329. Do not preheat the sample basket assembly.

Test the specimens in accordance with Method A or Method B of the procedure.

A2.7.

Once both of the correction specimens have been burned, determine the asphalt binder content for

A2.8.

each specimen by calculation or from the printed oven tickets, if available.

If the difference between the asphalt binder contents of the two specimens exceeds 0.15 percent,

A2.8.1.

repeat with two more specimens and, from the four results, discard the high and low result.
Determine the correction factor from the two original or remaining results, as appropriate.
Calculate the difference between the actual and measured asphalt binder contents for each
specimen. The asphalt binder correction factor, C, is the average of the differences expressed as a
percent by mass of HMA.

If the asphalt binder correction factor exceeds 1.0 percent, the test temperature must be lowered to ©

482 +5°C (900 +8°F).

Note 11 — The temperature for determining the asphalt binder content of HMA samples by this «

A

procedure shall be the same temperature determined for the correction samples. \‘C\
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A2.9. Perform a gradation analysis on the residual aggregate in accordance with T 30, if required. The
results will be utilized in developing an “Aggregate Correction Factor” and should be calculated
and reported to 0.1 percent.

A2.9.1. From the gradation results subtract the percent passing for each sieve, for each sample, from the
percent passing each sieve of the “Blank” specimen gradation results from Section A2.4.

A2.9.2. Determine the average difference of the two values. If the difference for any single sieve exceeds
the allowable difference of that sieve as listed in Table 4, then aggregate gradation correction
factors (equal to the resultant average differences) for all sieves shall be applied to all acceptance
gradation test results determined by T 30, prior to final rounding and reporting. If the 75 um (No.
200) is the only sieve outside the limits in Table 4, apply the aggregate correction factor to only
the 75 pm (No. 200) sieve.

Table 4—Permitted Sieving Difference

Sieve Allowable Difference
Sizes larger than or equal to 2.36 mm (No. 8) +5.0 percent
Sizes larger than or equal to 75 pm (No. 200) and smaller than +3.0 percent
2.36 mm (No. 8)
Sizes 75 um (No. 200) and smaller +0.5 percent

\
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CORRECTION FACTOR

This method may be affected by the type of aggregate in the mixture. Accordingly, to optimize
accuracy, a correction factor will be established with the testing of a set of
correction-factor samples for each type of HMA. This procedure must be
performed before any acceptance testing is completed. Certain aggregate types
may result in an unusually high correction factor (>0.5 percent) and erroneous
gradation results due to aggregate breakdown. The correction factor for such
mixes shall be determined at a lower temperature as described in Section 6.9.

The process for determining a correction factor should be repeated each time there is a change in
the HMA ingredients or design. Each ignition furnace will have its own unique
correction factor determined in the location where testing will be performed.

Note 2—Any change greater than 5 percent in stockpiled aggregate proportions
should require the determination of a correction factor.

According to the requirements of Section 5, prepare two correction factor samples at the design
asphalt binder content. Prior to mixing, prepare a “butter mix” at the design
asphalt binder content. The purpose of the “butter mix” is to condition the
mixing bow! by providing a coating of asphalt binder and fines in the bowl. Mix
and discard the “butter mix” prior to mixing any of the correction-factor
specimens to ensure an accurate asphalt binder content. Aggregate used for the
correction-factor specimens shall be sampled from stockpiled material produced
in the current construction season and designated to be used on the candidate
project. Any method may be used to combine the aggregates; however, an
additional “blank” specimen shall be batched and tested for aggregate gradation
according to T 30. The results of the washed gradation shall fall within the
applicable mix design tolerances.

The freshly mixed specimens may be placed directly in the sample baskets. If allowed to cool, the
samples must be preheated in a 125°C (257°F) oven for 25 minutes. Do not
preheat the
sample baskets.

Test specimens in accordance with Sections 7 and 8 (Test Method A) or Sections 9 and 10
(Test Method B).

Perform a gradation analysis on the residual aggregate as indicated in Section 11. Compare
this gradation to the gradation of the unburned, “blank™ specimen (Section 6.3)
to evaluate the amount of aggregate breakdown (Section 6.11).

Once all of the correction factor specimens have been burned, determine the measured asphalt
binder contents for each sample by calculation or from the printed tickets.

If the difference between the measured asphalt binder contents of the two samples exceeds
0.15 percent, repeat the two tests and, from the four tests, discard the high and
low results. Determine the correction-factor from the two remaining results.



Calculate the difference between the actual and measured asphalt binder
contents for each sample. The correction-factor is the average of the differences
expressed in percent by weight of the HMA.

Correction-Factor Temperature Adjustment:

For the convection-type furnace, if the correction-factor exceeds 1.0 percent, lower the test temperature to
482 + 5°C (900 = 8°F) and repeat test. Use the correction-factor obtained at 482 + 5°C
(900 £ 8°F) even if it exceeds 1.0 percent.

FOR THE DIRECT IR IRRADIATION-TYPE FURNACE, THE
DEFAULT BURN PROFILE SHOULD BE USED FOR MOST
MATERIALS. THE OPERATOR MAY SELECT BURN-PROFILE
OPTION 1 OR OPTION 2 TO OPTIMIZE THE BURN CYCLE.
OPTION 1 IS DESIGNED FOR SAMPLES
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THAT REQUIRE A LARGE AGGREGATE CORRECTION FACTOR
(GREATER THAN 1 PERCENT)—TYPICALLY VERY SOFT
AGGREGATE
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. Option 2 is designed for samples that may not burn completely using the DEFAULT burn profile.
Test Temperature:

For the convection-type furnace, the temperature for testing HMA samples in Sections 8.1.1 and 10.1 shall
be the same temperature selected for testing correction factor samples for the furnace
being used.

For the direct IR irradiation-type furnace, the burn profile for testing HMA samples in Sections 8.1.2 and
10.1 shall be the same burn profile selected for testing correction factor samples.

Aggregate Gradation Correction Factor:

Certain aggregate types may result in unusually high amounts of material passing 75-um (No. 200) due to
aggregate breakdown caused by the burning. An aggregate gradation correction factor
shall be determined for those aggregates that have a proven history of excessive
breakdown. If aggregates are from an unknown source, then a check should be made to
see if the aggregates will break down. The procedures for determining the aggregate
gradation correction factors are shown in Section 6.11.2 for the minus 75-um (No. 200)
sieve and in Section 6.11.3 for plus 75-um (No. 200) sieves.



For the minus 75-um (No. 200) sieve aggregate, perform the gradation analysis on the residual aggregates
indicated in Section 6.6. Subtract the actual percent passing the 75-um (No. 200) sieve
for each sample from the measured percent passing the 75-pum (No. 200 ) sieve of the
“blank” sample (as determined in Section 6.3). Determine the average difference of the
two values. If the resultant average difference is greater than 0.50 percent, as indicated in
Table 2, a correction factor (equal to the resultant average difference) for the minus 75-
pm (No. 200) sieve shall be applied to the minus 75-um (No. 200) sieve.

For the plus 75-um (No. 200) sieve aggregate, perform the gradation analysis on the residual aggregate as
indicated in Section 6.6. Subtract the actual percent passing each sieve for each sample from the measured
percent passing each sieve of the “blank” sample (as determined in Section 6.3). Determine the average
difference of the two values. If the difference for any single sieve exceeds the allowable difference for that
sieve as established in Table 2, then aggregate gradation correction factors (equal to the resultant average
differences) for all sieves shall be applied to all test results.

Table 2—Permitted Sieving Difference

Sieve Allowable Difference
Sizes larger than or equal to 2.36 mm (No. 8) +5.0 percent
Sizes larger than or equal to 75 pm (No. 200) and smaller than +3.0 percent
2.36 mm (No. 8)
Sizes 75 pm (No. 200) and smaller +0.5 percent
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Ignition furnace—A forced air ignition furnace that heats the samples by either convection method or direct
IR irradiation method. The convection-type furnace must be capable of maintaining the
temperature at 578°C (1072°F). The furnace shall have an internal balance thermally
isolated from the furnace chamber and accurate to 0.1 g. The balance shall be capable of
weighing a 3500-g sample in addition to the sample baskets. A data collection system
will be included so that the weight can be automatically determined and displayed during
the test. The furnace shall have a built in computer program to calculate change in mass
of the sample baskets and provide for the input of a correction factor for aggregate loss.
The furnace shall provide a printed ticket with the initial specimen mass, specimen mass
loss, temperature compensation, correction factor, corrected asphalt binder content
(percent), test time, and test temperature. The furnace chamber dimensions shall be
adequate to accommaodate a sample size of 3500 g. The furnace shall provide an audible
alarm and indicator light when the sample mass loss does not exceed 0.01 percent of the
total sample mass for three consecutive minutes. The furnace door shall be equipped so
that the door cannot be opened during the ignition test. A method for reducing furnace
emissions shall be provided. The furnace shall be vented into a hood or to the outside
and, when set up properly, shall have no noticeable odors escaping into the laboratory.
The furnace shall have a fan with capability to pull air through the furnace to expedite the
test and to reduce the escape of smoke into the laboratory.

Note 3—The furnace shall also allow the operator to change the ending mass loss
percentage to 0.02 percent.

Sample basket(s)—of appropriate size that allows the samples to be thinly spread and
allows air to flow through and around the sample particles. Sets with two or more baskets
shall be nested. The sample shall be completely enclosed with screen mesh, perforated
stainless steel plate, or other suitable material.



Note 4—Screen mesh or other suitable material with maximum and minimum opening
of 2.36 mm (No. 8) and 600 microns (No. 30), respectively, has been found to perform
well.

Catch Pan—of sufficient size to hold the sample basket(s) so that aggregate particles and melting asphalt
binder falling through the screen mesh are caught.

Oven—capable of maintaining 125 + 5°C (257 + 9°F).

Balance—of sufficient capacity and conforming to the requirements of M 231, Class G 2, for weighing
specimen in basket(s).

Safety Equipment—safety glasses or face shield, high temperature gloves, long sleeve jacket, a heat
resistant surface capable of withstanding 650°C (1202°F) and a protective cage capable
of surrounding the sample baskets during the cooling period.

Miscellaneous Equipment—a pan larger than the sample basket(s) for transferring sample after ignition,
spatulas, bowls, and wire brushes.
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at a temperature of 105 + 5°C (221 + 9°F),
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in Section 6, in the ignition furnace.
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(s) and catch pan (with guards in place)
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(s), catch pan, and basket guards
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APPARATUS

Ignition Furnace—A forced air ignition furnace, capable of maintaining the temperature at 578°C
(1072°F). The furnace chamber dimensions shall be adequate to accommaodate a sample
size of 3500 g. The furnace door shall be equipped so that the door cannot be opened
during the ignition test. A method for reducing furnace emissions shall be provided. The
furnace shall be vented into a hood or to the outside and, when set up properly, shall have
no noticeable odors escaping into the laboratory. The furnace shall have a fan with
capability to pull air through the furnace to expedite the test and to reduce the escape of
smoke into the laboratory.



Sample Basket(s)—of appropriate size that allows the samples to be thinly spread and
allows air to flow up through and around the sample particles. Sets with two or more
baskets shall be nested. The sample shall be completely enclosed with screen mesh,
perforated stainless steel plate, or other suitable material.

Note 7—Screen mesh or other suitable material with maximum and minimum opening
of 2.36 mm (No. 8) and 600 microns (No. 30), respectively, has been found to perform
well.

Catch Pan—of sufficient size to hold the sample basket(s) so that aggregate particles and melting asphalt
binder falling through the screen mesh are caught.

Oven—capable of maintaining 125 + 5°C (257 + 9°F).
Balance—of sufficient capacity and conforming to the requirements of M 231, Class G 2.

Safety Equipment—safety glasses or face shield, high temperature gloves, long sleeve jacket, a heat
resistant surface capable of withstanding 650°C (1202°F) and a protective cage capable
of surrounding the sample baskets during the cooling period.

Miscellaneous Equipment—a pan larger than the sample basket(s) for transferring samples after ignition,
spatulas, bowls, and wire brushes.
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Oven dry the HMA sample to a constant mass at a temperature of 105 + 5°C (221 + 9°F), or determine the
moisture content of the sample
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according to T 110 or by other suitable methods.
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(s) and catch pan (with guards in place)
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(s), catch pan, and basket guards
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Calculate the asphalt binder content of the sample as follows:

Wg —W
AC%={—( : A)><1oo}—cF @
WS
where:
AC percent = the measured (corrected) asphalt binder content;
Wi = the total weight of aggregate remaining after ignition, g;



Ws
Cr

the total weight of the HMA sample prior to ignition, g; and
the correction factor, percent by weight of HMA sample.



	1. SCOPE 
	1.1. This test method covers the determination of asphalt binder content of hot-mix asphalt (HMA) mixtures by ignition at temperatures that reach the flashpoint of the binder in a furnace. The means of sample heating may be the convection method or the direct infrared (IR) irradiation method. The aggregate remaining after burning can be used for sieve analysis using T 30. 
	1.2. The values in metric units are to be regarded as the standard. 
	1.3. This standard may involve hazardous materials, operations, and equipment. This standard does not purport to address all of the safety problems associated with its use. It is the responsibility of the user of this standard to consult and establish appropriate safety and health practices and determine the applicability of regulatory limitations prior to use. 
	2. REFERENCED DOCUMENTS 
	2.1. AASHTO Standards: 
	2.2. Other Document: 

	3. SUMMARY OF TEST METHOD 
	3.1. The asphalt binder in the paving mixture is ignited using the furnace equipment applicable to the particular method. This procedure covers two methods.  Method A requires an ignition furnace with an internal balance.  Method B requires an ignition furnace with an external balance.  
	3.2. The asphalt binder content is calculated as the difference between the initial mass of the HMA and the mass of the residual aggregate, with adjustments for an asphalt binder correction factor and the moisture content. The asphalt binder content is expressed as a mass percent of the moisture-free mixture.  This method may be affected by the type of aggregate in the mixture. Accordingly, to optimize accuracy, correction factors for asphalt binder and aggregate will be established with the testing of a set of correction factor specimens for each type of HMA. Correction factors must be established before any acceptance testing is completed. 

	4. SIGNIFICANCE AND USE 
	4.1. This method can be used for quantitative determinations of asphalt binder content and gradation in HMA mixtures and pavement samples for quality control, specification acceptance, and mixture evaluation studies. This method does not require the use of solvents. Aggregate obtained by this test method may be used for gradation analysis according to T 30. 

	5. APPARATUS 
	5.1. Ignition furnace – A forced air ignition furnace that heats the samples by either convection method or direct IR irradiation method. The convection-type furnace must be capable of maintaining the temperature at 578°C (1072°F). The furnace chamber dimensions shall be adequate to accommodate a sample size of 3500 g. The furnace door shall be equipped so that the door cannot be opened during the ignition test. A method for reducing furnace emissions shall be provided. The furnace shall be vented into a hood or to the outside and, when set up properly, shall have no noticeable odors escaping into the laboratory. The furnace shall have a fan with capability to pull air through the furnace to expedite the test and to reduce the escape of smoke into the laboratory. 
	5.1.1. For Method A the furnace shall also have an internal balance thermally isolated from the furnace chamber and accurate to 0.1 g. The balance shall be capable of weighing a 3500 g sample in addition to the sample baskets. A data collection system will be included so that the weight can be automatically determined and displayed during the test. The furnace shall have a built in computer program to calculate change in mass of the sample baskets and provide for the input of a correction factor for aggregate loss. The furnace shall provide a printed ticket with the initial sample mass, sample mass loss, temperature compensation, correction factor, corrected asphalt binder content (percent), test time, and test temperature. The furnace shall provide an audible alarm and indicator light when the sample mass loss does not exceed 0.01 percent of the total sample mass for three consecutive minutes. The furnace shall also allow the operator to change the ending mass loss percentage to 0.02 percent. 
	5.2. Sample Basket Assembly — consisting of sample basket(s), catch pan, and an assembly guard to secure sample basket(s) to catch pan  
	5.2.1. Sample basket(s)—of appropriate size that allows the samples to be thinly spread and allows air to flow through and around the sample particles. Sets with two or more baskets shall be nested. The sample shall be completely enclosed with screen mesh, perforated stainless steel plate, or other suitable material. 
	5.2.2. Catch Pan—of sufficient size to hold the sample basket(s) so that aggregate particles and melting asphalt binder falling through the screen mesh are caught. 

	5.3. Oven—capable of maintaining 125 ± 5°C (257 ± 9°F). 
	5.4. Balance—of sufficient capacity and conforming to the requirements of M 231, Class G 2. 
	5.5. Safety Equipment—safety glasses or face shield, dust mask,  high temperature gloves, long sleeve jacket, a heat resistant surface capable of withstanding 650°C (1202°F) and a protective cage capable of surrounding the sample baskets during the cooling period. 
	5.6. Miscellaneous Equipment—a pan larger than the sample basket(s) for transferring sample after ignition, spatulas, bowls, and wire brushes. 

	6. SAMPLING 
	6.1. Obtain samples of freshly produced HMA in accordance with T 168. 
	6.2. The sample shall be the end result of reducing a larger sample in accordance with T 328. 
	6.3. If the mixture is not sufficiently soft to separate with a spatula or trowel, place it in a large flat pan in an oven at 125 ± 5°C (257 ± 9°F) until it is workable.  Do not leave the sample in the oven for an extended period of time.  Excessive heating may cause detrimental effects such as asphalt drain down or aging. 
	6.4. The size of the test sample shall be governed by the nominal maximum aggregate size of the HMA and shall conform to the mass requirement shown in Table 1. When the mass of the sample exceeds the capacity of the equipment used, the  sample may be divided into suitable increments, tested, and the results appropriately combined for calculation of the asphalt binder content (weighted average).  
	1. 

	TEST PROCEDURES 
	7.1. Test Initiation: 
	7.1.1. For the convection-type furnace, preheat the ignition furnace to 538°C (1000°F) or as determined  by the correction factor process in “Annex.” Manually record the furnace temperature (set point) prior to the initiation of the test if the furnace does not record automatically. 
	7.1.2. For the IR direct irradiation-type furnace, use the same burn profile as used during the correction factor determination. 

	7.2. Oven dry the HMA sample to constant mass according to T 329, or determine the moisture content of a companion  sample according to T 329. 
	7.3. Enter into the ignition furnace or record the asphalt binder correction factor for the specific mix to be tested, as determined by the correction factor process in “Annex.” 
	7.4. Determine and record the mass of the sample basket assembly to the nearest 0.1g. 
	7.5. Prepare the sample as described in Section 6. Evenly distribute this sample in the sample basket(s) that have been placed in the catch pan, taking care to keep the material away from the edges of the basket. Use a spatula or trowel to level the sample. 
	7.6. Determine and record the total mass of the sample and sample basket assembly to the nearest 0.1g. Calculate and record the initial mass of the sample, Mi, (total mass minus the mass of the sample basket assembly). 
	7.7. Input the initial mass of the sample Mi, in whole grams into the ignition furnace controller. Verify that the correct mass has been entered. 
	7.8. Open the chamber door, and gently place the sample basket assembly in the furnace. Carefully position the sample basket assembly so it is not in contact with the furnace walls. Close the chamber door, and verify that the sample mass (including the basket assembly) displayed on the furnace scale equals the total mass recorded in Section 7.6 within ±5 g. Differences greater than 5 g or failure of the furnace scale to stabilize may indicate that the sample basket assembly is contacting the furnace wall.  
	7.9. Initiate the test by pressing the start/stop button. This will lock the sample chamber and start the combustion blower. Do not attempt to open the furnace door until the asphalt binder has been completed burned off. 
	Allow the test to continue until the stable light and audible stable indicator indicate the test is complete (the change in mass does not exceed 0.01 percent for three consecutive minutes). Press the start/stop button. This will unlock the sample chamber and cause the printer to print out the test results. 
	7.11. Open the chamber door, remove the sample basket assembly, and place on a cooling plate or block.  Place protective cage over the sample basket assembly and allow it to cool to room temperature (approximately 30 minutes). 
	7.13. Use the corrected asphalt binder content (percent) from the printed ticket, if not corrected, subtract the asphalt binder correction factor. If a moisture content has been determined, subtract the percent moisture from the asphalt binder content on the printed ticket, and report the resultant value as the corrected asphalt binder content. 

	1. 
	8.1. Preheat the ignition furnace to 538°C (1000°F) or as determined  by the correction factor process in “Annex.” 
	8.2. Oven dry the HMA sample to constant mass according to T 329, or determine the moisture content of a companion sample according to T 329. 
	8.3. Record the asphalt binder correction factor for the specific mix to be tested as determined by the correction factor process in “Annex.” 
	8.4. Determine and record the mass of the sample basket assembly to the nearest 0.1g.. 
	8.5. Prepare the sample as described in Section 6. Place the sample baskets in the catch pan. Evenly distribute the sample in the basket(s) taking care to keep the material away from the edges. 
	8.6. Determine and record the total mass of the sample and sample basket assembly to the nearest 0.1g. Calculate and record the initial mass of the sample, Mi, (total mass minus the mass of the sample basket assembly). 
	8.7. Burn the HMA sample in the furnace for at least 45 minutes. 
	8.8. Remove the sample and sample basket assembly from the furnace after ignition, and allow it to cool to approximately room temperature (at least 30 minutes). 
	8.9. Determine and record the mass of the sample and sample basket assembly after ignition to the nearest 0.1 g. 
	8.10. Place the sample and sample basket assembly back into the furnace. 
	8.11. Burn the sample for at least 15 minutes after the furnace reaches the set temperature. 
	8.12. Remove the sample and sample basket assembly from the furnace and allow it to cool to approximately room temperature (at least 30 minutes). 
	8.13. Determine and record the mass of the sample and sample basket assembly after ignition to the nearest 0.1 g. 
	8.14. Repeat Sections 8.10 through 8.13 until the change in measured mass after ignition does not exceed 0.01 percent of the initial sample mass Mi. 
	8.15. Calculate and record the final mass of the sample, Mf, (total mass minus the mass of the sample basket assembly).   
	8.16. Calculate the asphalt binder content of the sample as follows: 
	8.17. If moisture content has been determined per T 329, subtract the percent moisture from the asphalt binder percent, and report the resultant value as the corrected asphalt binder content (Pb). 

	1. GRADATION
	9.1. Empty the contents of the baskets into a flat pan being careful to capture all material. Use a small wire sieve brush to ensure that any residual fines are removed from the baskets. 
	9.2. Perform the gradation analysis according to T 30. 

	10. REPORT 
	10.1. Report—the test method (A or B), corrected asphalt binder content, correction factor, temperature compensation factor (if applicable), total percent loss, sample mass, moisture content (if determined per T 329) and test temperature. If Method A is performed, attach the original printed ticket to the report.  

	11. PRECISION AND BIAS 
	11.1. Precision—Precision was determined in an NCAT round-robin study for surface mixes using Test Method A. Precision has not yet been determined for Test Method B. (See Table 3.) 
	11.2. Bias—The bias for Test Methods A and B has not been determined. 

	A1. ASPHALT BINDER AND AGGREGATE 
	A1.1. Asphalt binder content results may be affected by the type of aggregate in the mixture and by the ignition furnace.  Asphalt binder and aggregate correction factors must, therefore, be established by testing a set of correction specimens for each Job Mix Formula (JMF) mix design.  Correction factor(s) must be determined before any acceptance testing is completed, and repeated each time there is a change in the mix ingredients or design.  Any changes greater than 5 percent in stockpiled aggregate proportions should require a new correction factor. 
	A1.1.1. Asphalt binder correction factor: A correction factor must be established by testing a set of correction specimens for each Job Mix Formula (JMF). Certain aggregate types may result in unusually high correction factors (> 1.0 percent).  Such mixes should be corrected and tested at a lower temperature as described below. Each ignition furnace will have its own unique asphalt binder correction factor determined in the location where testing will be performed.  
	A1.1.2. Aggregate correction factor: Due to potential aggregate breakdown during the ignition process, an aggregate correction factor will be determined for each ignition furnace in the location where testing will be performed, when the following conditions occur:  
	A1.1.2.1. Aggregates that have a proven history of excessive breakdown, or 
	A1.1.2.2. Aggregates from an unknown source.  



	A2. CORRECTION FACTOR PROCEDURE 
	A2.1. Obtain samples of aggregate in accordance with T 2. 
	A2.2. Obtain samples of asphalt binder in accordance with T 40. 
	A2.3. Prepare an initial, or “butter,” mix at the design asphalt binder content.  Mix and discard the butter mix prior to mixing any of the correction specimens to ensure accurate asphalt content. 
	A2.4. Prepare two correction specimens at the JMF design asphalt binder content and gradation.  Aggregate used for correction specimens shall be sampled from material designated for use in production.  An additional “blank” specimen shall be batched at the JMF gradation.  Determine an aggregate gradation in accordance with T 30 on the “blank” specimen.   
	A2.5. Place the freshly mixed specimens directly into the sample basket assembly.  If specimens are allowed to cool prior to placement in the sample basket assembly, the specimens must be dried to constant mass according to T 329.  Do not preheat the sample basket assembly.  
	A2.6. Test the specimens in accordance with Method A or Method B of the procedure. 
	A2.7. Once both of the correction specimens have been burned, determine the asphalt binder content for each specimen by calculation or from the printed oven tickets, if available. 
	A2.8. If the difference between the asphalt binder contents of the two specimens exceeds 0.15 percent, repeat with two more specimens and, from the four results, discard the high and low result.  Determine the correction factor from the two original or remaining results, as appropriate.  Calculate the difference between the actual and measured asphalt binder contents for each specimen.  The asphalt binder correction factor, CF, is the average of the differences expressed as a percent by mass of HMA. 
	A2.8.1. If the asphalt binder correction factor exceeds 1.0 percent, the test temperature must be lowered to 482 ±5°C (900 ±8°F).  

	A2.9. Perform a gradation analysis on the residual aggregate in accordance with T 30, if required.  The results will be utilized in developing an “Aggregate Correction Factor” and should be calculated and reported to 0.1 percent. 
	A2.9.1. From the gradation results subtract the  percent passing for each sieve, for each sample, from the percent passing each sieve of the “Blank” specimen gradation results from Section A2.4.  
	A2.9.2. Determine the average difference of the two values.  If the difference for any single sieve exceeds the allowable difference of that sieve as listed in Table 4, then aggregate gradation correction factors (equal to the resultant average differences) for all sieves shall be applied to all acceptance gradation test results determined by T 30, prior to final rounding and reporting. If the 75 µm (No. 200) is the only sieve outside the limits in Table 4, apply the aggregate correction factor to only the 75 µm (No. 200) sieve. 
	 




